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Experimental Methods
Synthesis
A polycrystalline sample of HT-HP-Tb3O5 was synthesized under high-pressure/high-temperature conditions of 8 GPa and 1050 °C from an equimolar mixture of "Tb4O7" (Smart Elements, Vienna, Austria, 99.99%) and Tb2O3 (Sigma Aldrich, Vienna, Austria, 99.99%). "Tb4O7" alone was found to be applicable as the starting material as well, due to the reducing effect of the α-BN crucible on the reactants.
Powder X-ray diffraction analyses of the educts showed no significant crystalline impurities. The educt mixture was finely ground under Ar inert gas atmosphere and filled into boron nitride crucibles (Henze BNP AG, Lauben, Germany), which were sealed with a boron nitride lid. These crucibles were positioned in the center of 18/11 assemblies, which were compressed by eight tungsten carbide cubes (Hawedia, ha7%Co, Marklkofen, Germany). Details on the construction of the assembly are described in the literature.
[1] Quasi-hydrostatic pressure was applied by a Walker-type multianvil module and a 1000 ton press (both Max Voggenreiter GmbH, Mainleus, Germany). Heating was supplied by a resistive graphite tube heating. The sample was compressed up to 8 GPa within 3.5 h, followed by heating it up to 1323 K in 8 min, keeping this temperature for 15 min, and cooling down to 773 K within 20 min. After quenching down to room temperature by switching off the heating, the decompression of the assembly required 10.5 h. The product was isolated by breaking apart the octahedral pressure medium (MgO, Ceramic
Substrates & Components Ltd., Newport, Isle of Wight, UK) and careful separation from the surrounding graphite and boron nitride. HT-HP-Tb3O5 was obtained as an air-and water-resistant crystalline product.
The color of the product sample changed from dark grey to reddish brown -typical for a mixed-valent compound due to electron charge transfer between Tb 3+ and Tb 4+ -when grinding for the purpose of further investigation.
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Results and Discussion
Crystal structure of HT-HP-Tb3O5
As reported in the main article, the Tb1 ions are coordinated by eight oxygen anions with interatomic distances between 233 and 253 pm in form of a bi-capped trigonal prism. However, another oxygen atom at a distance of 332 pm caps the third face of the trigonal prism, therefore forming a tri-capped trigonal prismatic coordination of Tb1 (see Figure S1 ). For HT-HP-Tb3O5, this oxygen anion cannot be regarded coordinating Tb1 due to its large interatomic distance, though it is included in the coordination description of atoms at the Sb2 position of some intermetallics crystallizing in the β-Yb5Sb3 type structure, e.g.
Ti5Sb3
. [2] This is due to the smaller relative interatomic distance deviation of the three capping atoms in Ti5Sb3 (335, 334, and 362 pm) in comparison to Tb3O5 (240, 233, and 332 pm). Similarly, the second crystallographic independent anions on the Sb1 position are ascribed to be coordinated by eight cations in form of a bi-capped distorted octahedron rather than seven as in HT-HP-Tb3O5 ( Figure S1 ). Furthermore, some of the square pyramids are transformed into octahedra by the approach of a sixth atom and the tetrahedra change into trigonal bipyramids in a similar way in for instance Ti5Sb3. [2] The elongated hexagons formed by the oxygen anions as the base planes of the hexagonal prisms in the crystal structure of HT-HP-Tb3O5 form a parquet-like patchwork, as is shown in Figure S3 . This pattern is also found, more or less distorted, in the structure of Rh5Ge3 and all its derivative structure types. [3] We should note that this is the typical symmetry imposed by space group Pnma. 
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Calculations of the Madelung part of lattice energy (MAPLE)
The MAPLE [5] values for HT-HP-Tb3O5 and LT-HP-Tb3O5 were calculated based on the crystal structures and compared with the values received from the oxides used as starting material. A value of 26,781 kJ mol -1 was obtained for HT-HP-Tb3O5, to be compared with 27,132 kJ mol -1 (deviation: 1.29%)
resulting from the starting materials [1/3 · Tb2O3 [6] (15,054 kJ mol -1 ) + 1/3 · Tb7O12 [7] (66,341 kJ mol -1 )].
For LT-HP-Tb3O5, a value of 26,928 kJ mol -1 was obtained, to be compared with 27,132 kJ mol -1
(deviation: 0.75%). This validates the accuracy of the crystal structure solution of HT-HP-Tb3O5 and LT-HP-Tb3O5. Table S6 ). This huge difference in mean interatomic distances accounts for the clearly unequal valence of the two terbium sites in HT-HP-Tb3O5, which could therefore be ascribed Class 1 according to Robin and Day [9] with the two distinct crystallographic sites having integral but unequal valence. Nevertheless, the results obtained by the CHARDI calculations, the lower coordination number of Tb2 of seven, and the fact that the HT-HP-Tb3O5 samples obviously show a strong optical absorption in the visible spectrum rather speak for a Class 2 inhomogeneous mixed valence of the terbium cations.
Further details on the charge distribution calculations
Powder X-ray diffraction
The experimental powder X-ray diffraction pattern of the reaction product ( Figure S5 ) is consistent with the theoretical powder pattern simulated from single-crystal X-ray diffraction data. Thus, the experimental powder pattern shows some additional reflections (marked with asterisks) assignable to Tb6O11 arising as a 
